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FXUUHQWVLQWKHSUHVHQFHRIHOHFWULFDQGPDJQHWLFVRXUFHV7KHUHVXOWLVTXLWHXQH[SHFWHG
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ZKHUH ε µνσλ LVWKHWRWDOO\DQWLV\PPHWULF/HYL&LYLWDWHQVRUGHQVLW\1RWHWKDW  $ $D D = 7KH
ILHOGVDQGFXUUHQWVZLOOEHIXQFWLRQVRIWKHIRXUFRRUGLQDWHVDQGFVWDQGVIRUWKHYHORFLW\RIOLJKW
7KH0D[ZHOOHTXDWLRQVDUHJLYHQWKURXJKWKHDQWLV\PPHWULFHOHFWURPDJQHWLF
ILHOGWHQVRU )µν 
∂ πν µν νF c je= −( / )4 D
∂µ µνFD = 0 E
ZKHUH Meν DUHWKHHOHFWULFFXUUHQWV M LFe e4 = ρ ZKHUHρe LVWKHHOHFWULFFKDUJHGHQVLW\7KH
H[SOLFLWIRUPRI )µν DQG )Dµν LVJLYHQLQ$SSHQGL[$)URP(TVRQHFDQHDVLO\GHULYHVHH
$SSHQGL[$WKHIROORZLQJUHODWLRQ
 ) M Mc e eµν π µ ν ν µ∂ ∂= − −4 ( ) 
LHWKHVROXWLRQVRI(TVVDWLVI\(TEXWQRWDOZD\VYLFHYHUVD
,IPDJQHWLFVRXUFHVDUHLQFOXGHGWKH0D[ZHOOHTXDWLRQVWDNHWKHIRUP>@
∂ πµ µν νF c je= −( / )4 D
∂ πµ µν νF i c jD m= − ( / )4 E
ZKHUH Mmν DUHWKHPDJQHWLFFXUUHQWV M LFm m4 = ρ 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